Umbilical cord entanglement has been reported to occur in monoamniotic twins. However, it can occur in diamnionic twins due to rupture of the intertwin-dividing membrane, and is a cause for concern. A 31-year-old nullipara visited our hospital at 28+3 weeks gestation. A monochorionic diamniotic twin gestation was diagnosed ultrasonographically by visualizing a thin intertwin-dividing membrane and a single placenta. A cesarean section was performed at 35+3 weeks gestation and concordant twin fetuses with entangled umbilical cords were delivered. Gross examination revealed a single placenta with a ruptured dividing membrane. Our case, along with the other cases, confi rms that antepartum rupture of an intertwin-dividing membrane is a clinical condition that should be considered in all cases of monochorionic diamniotic twin. A careful inspection of the dividing membrane and each cord insertion site should be performed. Once the dividing membrane cannot be easily visualized, the possibility of antepartum rupture should be suspected. 
The perinatal morbidity and mortality rates associated with twin gestations are higher than singleton gestations [1] . Monochorionic twins have a perinatal mortality rate nearly twice as high as dichorionic twins (2.8% vs. 1.6%) and 4 times as high as singletons (2.8% vs. 0.7%) [2, 3] . This risk may be secondary to prematurity, growth restriction, congenital anomalies, vascular anastomosis, and most commonly, umbilical cord entanglement. Umbilical cord entanglement has been reported to occur in as many as 70% of monoamniotic twins [4] . However, umbilical cord entanglement can occur in diamnionic twins due to rupture of the intertwindividing membrane. Although umbilical cord entanglement in diamnionic twins is a rare condition, it is a cause for concern.
Case Report
A 31-year-old nullipara was transferred to our hospital for overt diabetes mellitus at 28+3 weeks gestation. She had a twin pregnancy. Her blood glucose was controlled within the normal range with insulin. A monochorionic diamniotic twin gestation was diagnosed ultrasonographically by visualizing a thin intertwin-dividing membrane and a single placenta. The amniotic fl uid volume was normal and equally distributed between the two sacs with concordant growth for 28+3 weeks gestation. During the subsequent follow-up scan at 30+6 weeks gestation, there was normal interval growth for both twins with a normal amniotic fluid volume. The intertwindividing membrane was visualized, although with some diffi culty, and appeared not to be connected to a single line with minimal fl uttering. She was noted to have bilateral pitting edema of the CASE REPORT Korean J Obstet Gynecol 2011; 54(6):304-307 doi: 10.5468/KJOG.2011 .54.6.304 pISSN 2233 -5188 · eISSN 2233 Jeong Eun Oh, et al. Antepartum rupture of the intertwin-dividing membrane: A case report lower extremities. No invasive intrauterine procedures, including amniocentesis, were performed during pregnancy. At 34+3 weeks gestation, her blood pressure was 134/80 mm Hg and mild proteinuria was checked. A cesarean section was performed at 35+3 weeks gestation due to uncontrolled blood pressure and according to the request of patient; concordant twin fetuses with entangled umbilical cords were delivered. There was no deceleration in the fetal heart rates before delivery. Twin A weighed 2,700 g and had Apgar scores of 6 at 1 minute and 8 at 5 minutes. Twin B weighed 2,530 g and had Apgar scores of 4 at 1 minute and 7 at 5 minutes. At the time of delivery, we ruptured amniotic membrane and when we attempted to cut the cord of twin A we noticed that the umbilical cords were entangled and the intertwin-dividing membrane was already ruptured before operation. The cords were entangled without true knots for a distance of 8 cm. Gross examination of the placenta revealed a single placenta with a ruptured two layes of dividing membrane, which was present along the middle surface. The cords were inserted separately, but nearly adherent (Figs. 1,  2) . The histopathologic examination confirmed the diagnosis of monochorionic, diamniotic placentation with artery-to-artery anastomosis. The babies were admitted to the neonatal intensive care unit due to decreased muscle tone and poor oral intake. Electroencephalography revealed moderate cerebral dysfunction; however, brain ultrasonography and magnetic resonance imaging did not show any defects and their oral intake and activity were clinically improved, so they were discharged on post-operative day 31. Thereafter, their course and neurologic development were uneventful.
Discussion
We report a case involving an intrauterine change in the diamniotic environment to a monoamniotic environment, resulting from antepartum rupture of the intertwin-dividing membrane. This change from double cavities to a single cavity resulted in cord entanglement, which caused major neonatal morbidity in the form of severe hypoxic ischemic encephalopathy. Seventeen such cases have been reported, six of which underwent invasive intrauterine procedures, including amniocentesis and laser ablation of the vascular anastomosis [5] . In our case, as in some other reports, the etiology for the antepartum rupture of the dividing membrane was not clear, although the proximity of the cords and the rubbing with fetal movement may have caused rupture of the intertwindividing membrane. We thus suggest more cautious antenatal examination regarding twin cord insertions with the attendant risk of membrane rupture or cord entanglement. The most important concern of antepartum disruption of the intertwin-dividing membrane is cord entanglement. In a case report and review, Nasrallah and Faden [5] noted that this complication was reported in 60% of reported cases (9 of 15), which approximates the risk in true monoamniotic twins [6] [7] [8] [9] . If the possibility of cord entanglement is suspected, an earlier delivery by cesarean section would prevent fetal heart rate abnormalities and the major consequences, although in our case there were no fetal heart rate decelerations before delivery. Furthermore, antepartum disruption of the intertwin-dividing membrane may also result in preterm labor and delivery and am- Fig. 2 . After separating the entangled cords, this image shows the two cords are nearly adhered across the two layers of amniotic membrane. Fig. 1 . This image shows the umbilical cords from both twins, and the cords were entangled at multiple sites.
